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ACRONYMS
The follow ng acronyns apply:
DR1/ 2 Design Review 1 or 2
CEl Cargo El enent Integration
ClL Critical Itens List
FCA Functi onal Configuration Audit
FVEA Fail ure Modes and Effects Anal ysis
FRR Fl i ght Readi ness Revi ew
| SS | nt ernati onal Space Station
JSC Johnson Space Center
LLIL Limted Life Itens List
LOD Letter of Del egation
MRR M ssi on Readi ness Revi ew
MSFC Mar shal | Space Flight Center
NPG NASA Procedures and Gui delines
PCA Physi cal Configuration Audit
PRA Probability Ri sk Assessnent
PDR Prelim nary Design Review
PMVA Pressurized Mating Adapter
PRACA Probl em Reporting and Corrective Action
QA Qual ity Assurance
R&M Reliability and Maintainability
RI D Revi ew | tem Di screpancy
S&VA Saf ety and M ssion Assurance
SVAP Safety and M ssion Assurance Pl an
SMART Saf ety and M ssion Assurance Review Team
SRR Sof tware Requi renents Revi ew
SSPP System Safety Program Pl an
TI M Techni cal | nterchange Meeting
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1.0 GENERAL

1.1 Introduction

The MPLMis a pressurized carrier, devel oped by Alenia
Spazi o under contract to the European Space Agency, that
supports ISS | ogistics by providing capability for cargo
supply and return, internal to a pressurized nodule. The
MPLM i s conposed of a cylindrical shell term nated on one
end by a forward cone that includes a hatch and bert hi ng
mechanismto allow on-orbit transfer of cargo, and on the
ot her end, by a large access cover for cargo installation
and renmoval on the ground. The MPLMis transported in
the Shuttle Payload Bay in either an active or passive
configuration. These configurations refer to whether or
not utilities are provided to the payl oads mani fested on
the MPLM  Power and commanding is available to MPLM
Systens in the payl oad bay for provision of shell heaters
to prevent condensation in the nodule and operation of
internal fans to assure proper m xing of the MPLM

at nosphere.

The racks and RSP stowage bags are transferred between
the MPLM and the I'SS. The Boeing Prine Hazard Anal ysis
wi || address the hazards that could occur during rack and
st owage transfer. The MPLMis detached fromthe |ISS and
secured in the Orbiter PLB. The hazards associated wth
the MPLM transfer to and fromthe |ISS are addressed by

t he Boeing Prine Hazard Analysis. The Orbiter undocks,
de-orbits, and | ands.

Thi s docunent presents the Marshall Space Flight Center (MSFC)
Saf ety and M ssion Assurance (S&WVA) Pl an (SMAP) for the
Sust ai ni ng Engi neering portion of the MPLM Project.

1.2 QObjectives

S&VA wi |l |, through oversight, ensure that appropriate risk
managenent, quality assurance, reliability, maintainability,
and system safety activities are inplenmented during the




O gani zati onal |ssuance

MPLM
Safety & M ssion Assurance | SS- MPLM PLAN- 019 Basi c
Pl an
Dat e: Cctober 2002 Page 7 of 21

Sust ai ni ng Engi neering portion of the MPLM Project per the
statenent of work as defined in this docunent.

The MSFC S&VA activity is to ensure conpliance with the:

?? MPLM Proj ect Pl an, MSFC- PLAN- 3064
?? SSP41183. OSS Qual ity Assurance Requirenments

1.3 Custonmer Definition and Advocacy

The custoners are the MSFC MPLM Proj ect Manager, Associate
Adm nistrators for Codes Q and M and the International Space
Station program This plan will identify the planning and

i npl ement ati on necessary to satisfy programrequirenents

defi ned by these custoners.

1.4 Agreenent

The responsibility for determ ning how the programw || be
i npl emented and the accountability for nmeeting program
m | estones resides with the MSFC Project Mnager.

MSFC was the | ead NASA Center, responsible for cost, schedul e,
and technical performance for the devel opnent of the MPLM end
items, and is currently the El enment Manager supporting MPLM
Sust ai ni ng Engi neering functions. JSC is responsible for
integration of MPLMinto the |ISS.

1.5 MSFC S&MVA Aut hority

The MSFC S&VA Office is responsible for all safety and m ssion
assurance activities for the MPLM Project O fice, FD24.

MSFC S&VA has the necessary authority to act upon or perform
the foll ow ng:

?? Pl an and oversee NASA S&MA i nvol venent in the MPLM Proj ect
Sust ai ni ng Engi neering.
?? Monitor programmatic risk, m shaps and mal functi ons.
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?? Revi ew and make recommendations to the MSFC MPLM Proj ect
O fice regarding safety requirenents, quality, reliability,
ri sk managenent, waivers, and devi ations.

?? Anal yze system desi gn changes and nonitor programtest
activities as necessary to verify these changes.
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2.0 APPLI CABLE DOCUMENTS

Docunments identified below may be used in inplenmenting this
pl an.

?? NPG 7120. 5A — NASA Program and Project Managenent Processes
and Requi renents

?? MPLM Proj ect Plan, MSFC- PLAN- 3064

?? MSFC Qual ity Manual *

* These docunents are not included in the contract, however
MSFC S&MVA may use them for guidance.

3.0 ORGANI ZATI ON AND RESPONSI BI LI TI ES

The overall managenent of the MPLM Project is the
responsibility of MSFC under direction of the ISS Vehicle

O fice. Additional project responsibilities are divided anpong
the MPLM contractor, Alenia Spazio, the European Space Agency
(ESA), the Johnson Space Center and the International Space
Station Integrator, Boeing. The MSFC S&VA Director is
responsi ble for the devel opnent and i npl enentation of this

pl an.

3.1 S&VA Responsibilities

The S&VA Lead for the MPLM Project is responsible for the
overall S&VA effort at MSFC, reporting directly to the MSFC
S&VA Director and coordinating with the MSFC MPLM Pr oj ect
Manager. The S&WVA Lead has direct access to all MPLM Proj ect
desi gn and devel opnent information and staff. The MPLM S&VA
Team wi | | have access to any area necessary to assure safety
and m ssi on success. Managenent interfaces are shown in
Figure 1. Solid lines represent direct reporting and dashed
i nes show |ines of communi cation and coordi nati on.

In addition, S&VA will assure life-cycle inplenmentation of
denonstrated, stable, capable, and controlled S&VA processes
and that all nenmbers of the programteam are aware of the S&VA
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goal s and responsibilities. This will be acconplished through
effective communi cati on between the S&VA Lead and the ot her
menbers of the programteam
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Figure 1. MSFC S&MA Management
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4.0 | MPLEMENTATI ON APPROACH

This section defines the primary MSFC S&VA tasks associ at ed
with the Sustaining Engineering effort for the MPLM
Additionally, where S&VA activities and responsibilities
reside with organizations external to MSFC, such
responsibilities are identified along with the responsible
organi zati ons.

4.1 Qality Assurance

4.1.1 Objectives

Quality Assurance (QA) will provide gui dance and define the
requi renments for oversight and assessnment of the MPLM Proj ect
QA program i npl ementati on. MSFC QA oversight will provide
accurate assessnments of the quality assurance aspects of

Al eni a MPLM desi gn, manufacturing, test, integration,
processi ng and |l aunch activities. The ultimte objective is
to attain m ssion success by ensuring that MPLM neet the
specified requirenments.

4.1.1.1 Tasks
As a mnimum the followi ng tasks will be perforned:

?? Participate in technical interchange neetings (TIM, project
team neetings, and M| estone Reviews (SRR, PDR, CDR, DCR
AR, FRR, etc.).

?? Revi ew and eval uate proposed changes to MSFC basel i ned
proj ect docunentation.

?? Revi ew and evaluate failure and di screpancy reports,
anal ysi s, and di spositions.

?? Revi ew and evaluate verification data associated with
engi neeri ng changes.

?? Devel op and coordi nate governnment agency representation and
provi de oversight of activities.

?? Provide input to project nmetrics activities.

?? Performinspections (if in-house hardware)

?? Support SQA (if in-house hardware)
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?? Support audits and Acceptance Revi ews

4.1.1.2 Del i ver abl es

The follow ng deliverables will be produced fromthe above
t asks:

?? TIM and team neeting reports including actions, decisions,
and status.

?? Assessnment report of proposed docunentation revisions and
recomendati on for approval or disapproval.

?? Assessnent report of failure and di screpancy reports
i ncludi ng recomrendati on for approval or disapproval.

?? Assessnent report of verification data review concl usions
and recomendations for approval or disapproval.

4.2 Reliability and Maintainability

4.2.1 Objectives

Reliability requirements during the sustaining engineering
phase of the MPLM project are limted to evaluation of
changes, including inpact on existing reliability anal yses,
processi ng of ALERTS and support to processing of Problem
Reports generated during nodul e processing flows. ALERTs for
the MPLM are the responsibility of Johnson Space Center, the
Eur opean Space Agency and the MPLM contractor, Al enia Spazio.
Alenia will address the European ALERTs equival ent and respond
to Gl DEP ALERTs (or Suspect Condition Action Notices)
forwarded by JSC. MSFC has no role or responsibility for
ALERTs processing for the MPLM

4.2.1.1 Tasks
As a minimum the following tasks will be perforned:

?? Participate in TIMs, project team neetings, and M| estone
Revi ews (SRR, PDR, CDR, etc).

?? Revi ew and eval uate proposed changes for R&M (Reliability
and Maintainability) inmpact to flight hardware and MSFC
basel i ned project docunentation.
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?? Revi ew and evaluate failure reports, anal yses, and
di spositions for inpact related to R&M  Support MPLM
Project in closure of Problem Reports.

?? Revi ew and assess R&M testing results for conpliance with
requirenents (as required by hardware nodifications, if any)

?? Provide input to project R&M nmetrics.

?? Support Reliability Review Board for |ISS Flight Elenent
Har dwar e

?? Perform PRAs (Probability Ri sk Assessnents) if deened
necessary by Project O fice, if not in-house then contractor
may perform

4.2.1.2 Del i ver abl es

The follow ng deliverables will be produced fromthe above
t asks:

?? R&M acti ons, decisions, and status resulting from TI M and
t eam nmeet i ngs.

?? Assessnent of proposed docunentation revisions and
recomendati ons for approval or disapproval.

?? Assessnent of failure and di screpancy reports including
recommendati on for approval or disapproval based on inpact
to RGM  Problem Report closure data related to the MPLM
FMEA (FMEA Wor ksheet Nunber and Failure Mode Criticality).

4.3 System Safety

4.3.1 Objective

The System Safety function during the sustaining engineering
phase of the MPLM project will include docunentation of
changes to integrated Hazard Anal yses, as defined in the
agreenent with JSC Safety Revi ew Panels, based on design
changes to the MPLM or changes in the MPLM cargo manifest.

4.3.1.1 Tasks

As a mininum the followng tasks will be performed:

?? Update Reflight Safety Assessnment, as required, prior to
each flight.
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?? Participate in TIMs and project team neetings.

?? Support Product Devel opment Team to assure safety
requi renments understood and i ncorporated in design.

?? Support Ml estone Reviews (SRR, PDR, CDR, SRP, PAR, etc) and
delta safety reviews (Flight and Ground, as appropriate) to
document updates to safety anal yses due to project changes.

?? Devel op Safety Data Package/ Hazard Anal ysis for In-house
hardware (review SCDP/HA if not in-house hardware).

?? Support Safety Review Panels MSFC, JSC, KSC or Range as
appl i cabl e.

?? Support Software Safety for project (Space Station elenents
only).

?? Eval uate project design changes for safety inpacts.

?? Revi ew Saf ety/ Specification Verification
Pl ans/ procedur e/ cl osures.

?? Launch M ssion Support as required.

4.3.1.2 Del i ver abl es

The follow ng deliverables will be produced fromthe above
t asks:

?? Deltas to Integrated (GFE and non- GFE) MPLM Fl i ght Hazards
Anal yses

?? Deltas to Integrated (GFE and non- GFE) MPLM Ground Hazar ds
Anal yses

?? Results from T TIMs and other team neeting relative to issues,
comments and recomendations related to safety.

?? Assessnent of the Alenia provided updates to hazard anal yses
and safety data packages.

?? Assessnment of the engi neering change requests.

4.4 Ri sk Managenent
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The MPLM Project Risk Managenment systemis the responsibility
of the MSFC MPLM Project Manager. The risk nmanagenent system
will conply with NPG 7120.5A requirenents.

4.4.1 Objective

S&VA wi Il review the risk managenent process to ensure
conpliance with specified requirenments and assess ri sk
mtigation.

4.4.1.1 Tasks

As a minimumthe follow ng tasks will be perforned:

?? ldentify Safety and M ssion Assurance risks as defined in
the Project Plan

?? Ensure safety critical issues are assessed and cl osed.

4.4.1.2 Del i ver abl es

?? S&MA Ri sk data
?? Closure data for identified S&VA ri sks

5.0 SCHEDULE AND M LESTONES

Refer to the MSFC MPLM Project M| estone Schedul e for program
and S&VA ni | est ones.
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APPENDI X A

MPLM Pr ogrammabl e Thernostat Quality Assurance Pl an

1.0 PURPOSE and SCOPE
1.1. Purpose

The purpose of this appendix is to provide plans and
instructions for quality assurance tasks and activities
associ ated with in-house devel opnment and delivery of

repl acenent thernpstats for the International Space Station
Mul ti-Purpose Logistics Mdul es

1.2. Scope

The plans and instructions described in this appendi x only
apply to the equi pnent and processes associated with the MPLM
Programmabl e Thernostat Assenbly. Processes addressed incl ude
design, parts and nmaterials procurenent, receiving inspection,
i n-process inspection, qualification and acceptance testing,
final inspection, and shipping. These tasks are in addition to
the tasks described in the basic portion of this plan.

2.0 Procurenent Quality Assurance for Parts and Materials

The MPLM S&VA Lead will provide the quality assurance

requi renments and S&VA approval for purchase orders for the
MPLM Pr ogrammabl e Thernostat Assenbly in accordance with QS-
QE-001. EEE parts shall neet the requirenents of SSP 30312 and
SSP 30423. Prior to assigning quality assurance requirenments
to EEE parts procurenents, the S&VA Lead shall verify that the
EEE Parts and Packagi ng G oup (ED16) has approved the as-
designed parts listing in witing.

Parts and materials traceability requirements shall be as
specified by the Project Mnager.

3.0 Receiving I nspection

Recei vi ng i nspection/acceptance and assi gnnment of parts tags
for the MPLM Programmabl e Ther nostat procurenments shall be
perfornmed by the Cargo Assurance Departnent (QS30) Inspection
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Team in accordance with MPG 8730.1 and QS- QA-001. When
hardware is fabricated by the on-site MSFC Fabrication
Services contractor, the contractor will performthis function
in conpliance with their contract/procedures. |nspection
requirenments will be as specified in the purchase order.

4.0 1 n-Process I nspection

Verification by inspection during fabrication and assenbly
operations will be perfornmed by the supplier. Inspection
requirements will be established as specified in QS QE-001 and
QS- QA-018. Government source inspection for fabrication and
assenmbly operations off site will be performed by MSFC/ QS30.
Oversight of the on-site MSFC Fabrication Services contractor

i n-process inspection will be provided by the QS30 I nspection
Team

5.0 Qualification and Acceptance Testi ng

The MPLM S&VA Lead and/or a designated representative wl
review, coordinate QS30 coments, and approve qualification
and acceptance test plans and procedures.

Per QS- QA-003, the MSFC I nspection Teanf Test Area Team shal l
performthe follow ng tasks for in-house qualification and
acceptance tests:

a. Verify that the test article configuration is defined by
approved drawi ngs including rel ease of floor engineering
orders, that open itens are not a constraint to test, and that
the test and measuring equi pnment calibration is current.

b. Assure that configuration and identity of test article is
established prior to test and nmaintai ned throughout the test.
c. Assure that tests are conducted as descri bed by approved
test procedures.

d. Assure that changes to the test procedure are properly
document ed and approved per established requirenents and that
they do not violate the specification of the item under test,
the Quality Plan, or the Project Plan.

e. Monitor (start, significant sequences, end — |l ess than 100%
at other times) testing during data recording to verify that
the applied test conditions (e.g., vibration, thermal) are
within specified limts and the item under test is functioning
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within the required range when applicable. Indicate approval
by stanping and dating the test procedure where required.

f. Assure that anomalies are docunented and resolved in
accordance with MPG 8730. 3.

g. Assure that tests and inspections resulting from

i nvestigations of a failed condition are properly identified,
recorded, and perfornmed to the extent authorized.

The MPLM S&VA Lead will review qualification data to assure
that the design is qualified for the intended use.

6.0 As-Built Configuration

I n accordance with QS QA-027, upon conpletion of manufacturing
and assenbly operations, as-built end item summaries will be
generated by the QS30 Inspection Team

7.0 Fi nal | nspection and Shi pping

Prior to shipnment of the MPLM Programmabl e Thernostat Assenbly
from MSFC, the MPLM S&VA Lead shall verify that the acceptance
dat a package neets project requirenents, the as-built hardware
configuration is docunented and reserved EO s/ FEO s are

rel eased, and the itemis packaged properly. This verification
will be accomplished via, FCA, PCA, Acceptance Revi ew and/or
Pre-Shi p Revi ew.




O gani zati onal |ssuance

MPLM
Safety & M ssion Assurance | SS- MPLM PLAN- 019 Basi c
Pl an
Dat e: Cctober 2002 Page 20 of 21
APPENDI X B

ACCEPTANCE DATA PACKAGE TAI LORED REQUI REMENTS, SSP30695A
The ADP is divided into 2 sections with one section for
har dware and one section for software. For those Sections
that aren’t applicable to the subject Hardware or Software
items, an NVA is recorded on this Index Page.

Har dwar e ADP Struct ure:

Section | Copy of Shipped/Delivery Docunment (DD250)

FD24/ QS30 or equivalent (Includes | atest
dr awi ngs)
Section Il Historical Notes/Notes/Coments ED17
Section Il \Waivers/Devi ations/ Excepti ons FD24
Section IV Unexpl ai ned Anomalies, (if any) FD24/ ED17
Section V Shortages, (if any) FD24/ ED17
Section VI Unplanned/ Deferred Work, (if any)
FD/ ED17
Section VIII1I Identification — FCA/ PCA
QS30/ ED17
Section | X Operating Tinme/Cycle, if applicable ED17

Section X Age Sensitive/Time Action Itens, if any ED17/ ED35

Section XI Nonstandard Calibration Data, if any ED17
Section XIl Repair Limtation Data, if any ED17
Section X1l Pressure Vessel Data N A
Section XIV Pyrotechnic Data N A

Section XV Nonflight Hdwe/ Tenp Install ations ED17



O gani zati onal |ssuance

MPLM
Safety & M ssion Assurance | SS- MPLM PLAN- 019 Basi c
Pl an
Dat e: Cctober 2002 Page 21 of 21
Section XVI Cert’s, including COC/ MJA
ED17/ FD24/ ED35
Section XVII MSDS (Material Safety Data Sheet): QS30

(includes Reliability Data (MIBF/ FMEA/ CIL s) and Safety

Dat a, (HR s/ Assessnent s/ Veri f.

Software ADP Structure:

Section |

Sect i
Secti
Secti
Secti
Sect i
Secti

Sect i

on

on

on

on

on

on

on

Copy of DD250

I 1 Not es/ Conment s

Wai ver s/ Devi ati ons

| V Unexpl ai ned Anonmal i es

V Unpl anned/ Def erred Wor k

VI Prepl anned/ Assi gned Wor k

VI |

VI

Speci ficati ons Docunents

Program Li sting

Section | X Version Description Docunent

Section X User’'s Guide or
FD24/ ED17

Section Xl

FD24/ ED17

Certifications

Tracking Log)

Systens Operati ng Manua

FD24/ ED17
FD24/ ED17
FD24/ ED17
FD24/ ED17
FD24/ ED17
FD24/ ED17
FD24/ ED17

FD24/ ED17

FD24/ ED17




